Loss of vascular endothelial growth factor expression reduces vascularization, but not growth, of tumors lacking the Von Hippel-Lindau tumor suppressor gene.
Individuals bearing germ line mutations in the Von Hippel-Lindau (VHL) tumor suppressor gene are predisposed to the development of highly angiogenic tumors. This is correlated with an increased expression of the angiogenic factor vascular endothelial growth factor (VEGF) in these tumors, which is in part caused by elevated expression of the HIF-1 hypoxia inducible transcription factors. We created malignant astrocytes with genetic deletions of the VHL gene and implanted them in subcutaneous and intracranial sites; these sites are respectively vessel poor and vessel-rich tissues. When grown in a vessel poor site, VEGF expression in VHL null cells was important for both vascularization and tumor growth. However, when the same cells are grown in the vessel-rich intracranial environment, loss of VEGF expression reduces vascularization, but does not affect tumor growth. This indicates that antiangiogenic therapies for tumors that express high levels of angiogenic factors such as VEGF may vary in their efficacy, with potentially lowered effectiveness in sites, such as the brain, that are inherently vessel rich.